
Illinois Refining Division 

/ A A \ Marathon Robinson, Illinois 62454 
J;Rmma) PetroleUITl Company Telephone 618,-544-2121 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 
CERTIFIED NO. P 670 874 821 

EPA Region 5 Records Ctr. 

February 21, ,98S i i M R i 
375301 

Mr. Mark Haney 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, IL 62706 

Dear Mr. Haney: 

The fourth quarterly ground water sampling of 1984 was implemented 
with modifications as per your letter of November 19, 1984. Wells 
B-4 and N-2 were sampled on December 3, 1984. One sample bottle, 
TOX for well N-2, froze and broke in transit to the laboratory. 
The well was re-sampled for TOX on December 19, 1984. 

Enclosed are copies of the contract laboratory's analysis results, 
along with QA/QC data. The pH and conductance, run by the refinery 
laboratory immediately after samples were taken, are included in 
these reports and labeled "(field)". The Fecal Coliform measurements 
dons by the refinery lab were not included in these reports. Fecal 
Coliform was zero (0) for Well #B-4. 

In •̂ •:j letter to you of January 2, 1985, the QA/QC program for the 
refinery laboratory for pH, specific conductance, and Fecal Coliform 
was discussed. This program is being implemented as follows: 

a. Conductance and pH meters were calibrated with 
known standards immediately before the December 3, 
1984 analyses were done. See Attachment I. 

b. A set of unknowns for pH and conductivity has been 
received from Environmental Resource Associates 
and will be analyzed in late February/early March. 

c. A set of unknowns including pH has been received 
from the USEPA and will be analyzed in late February/ 
early March. 

If you have any questions on the above, please call me at 618-544-2121 

Si^ncerely, 

David R. Saad ^^ 
Environmental Coordinator itPA-DuPC 

DRS:lmw 
Attachment 



ATTACHMENT I 

pH Meter - Calibrated with pH 4 standard 
pH 7 standard 

Conductance Meter - Calibrated and then tested 
standards 

Standard Value Obtained 

40 
600 

3,000 

41 
588 

2,469 

RECFIVF.D 

FEB 2 2 1985 

lEPA-OLPC 
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ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

Introduction 
This report contains tl^e analytical results on your water sample, WN2-D 84/12/03 13:30. it is 
designed to include comprehensive data from the entire analytical process in order to satisfy 
the needs of various levels of review. 

The results obtained from your sample are presented in tabular format immediately following 
this introduction. Quality assurance data is tabulated along with the appropriate sample 
results for verification. Depending on the analyses ordered, the quality assurance data may 
include results from blank, spiked blank, spiked sample (i.e matrix spike) and replicate sample 
as well as results from surrogate compound analyses. Quality assurance data for verification 
of proper instrument performance is also included where appropriate. The report appendices 
include the chain of custody record for your sample and, where appropriate, the gas 
chromatograms and mass spectra. 

The procedures used in the analysis of the sample are described in this report 's methodology 
section. All analytical procedures within our laboratory are performed within a str ict ly 
enforced Quality Assurance Protocol. A description of this Protocol is included in the report. 

Results 
Sample results, and associated quality assurance data, are always tabulated m one or more 
ot this report's Quantitative Results Tables. The format of each table varies with the class 
cf analysis. 
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C T Q TESTING and CERTIFICATION 

TABLE 1: QUANTiTATIVE RESULTS and QUALITY ASSURANCE DATA 

Ground Water Monitoring - Conventional Analysis Data (QR10) 

1 Chain of Custody Data Required for ETC Data Management Summary Reports 

F9337 MARATHON PETROLEUM COMPANY MPCROBOW WN2-D 84t203 1330 v 

1 ETC SanpJe No, Company . F a c i l i t y Sample Po in t : O i t * Tliiiii:: Hours 

NPDES Compound 
Number 

Tota l Organic Carbon 
Tota l Organic Carbon 
Tota l Organic Carbon 
Tota l Organic Carbon 

Results 1 

Sample 
Concen. 

mg/1 

35 
36 
36 
36 

MDL 
mg/1 

1 
1 
1 
1 

.̂ .1 

J.AN *• 2 , 
.... 1 

1 
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^ A S . ENVIRONMENTAL 
1 \ ^ TESTING and CERTIFICATION 1 

FEB 8 . 1985 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Field Parameters (OR 16) 

Chain of Custody Data Required for ETC Oata Management Summary Reports 

F9337 MARATHON PETROLEUM COMPANY MPCROBOWM WN2-0 841203 1330 

ETC Sample No, Company F a c i l i t y Sample Point Oat* Time Hours 

Parameter-

pH 
pH 
pH 
pH 

[F ie ld 
F ie ld 
F ie ld 
Field 

s t d 
s t d 
s t d 
s t d 

S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 

F ie ldum/cm 
Fie ldum/cm 
Fie ldum/cm 
Fie ldum/cm 

pH s t d 
pH s t d 
pH s t d 
pH s t d 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 

R e s u l t * 1 

Sample 
Measure 

6 .56 
6 .55 
6.54 
6 .54 

400 
400 
400 
400 

8.20 
8.20 
8.20 
8.20 

510 
560 
510 
500 

HDL . • • • • : . 

: : • • • • . 

1 
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Appendix E 

Chain-of Custody Forms 

-1 

1) A field Chain-of-Custody form (CCI) is included for all samples 
shipped by ETC shuttle. 

2) An in-house sample Chain-of Custody form is included for the 
period the sample was in ETC's possession. 

3) A subcontractor's Cham-of-Custody form is included for any 
analytical work not performed withm ETC's laboratory. 

4) Any additional Cham-of-Custody material provided by a client or 
by a client's sampling agent is also included. 

J 



C I \ A Ti$T(%Cf<»tf Cf«T»^(car(ON 

CHAIN OF CUSTODY FORM (CCI ) 

' •e f l l ^ /JM: 

: SRirrc! 

r\1a\^^.4l^t^.. Av'fL *^= 

f 
\ / i ckv j IA/IAV^ 

( ) 

SAMPLE IDENTinCATION 

t-

lAfi^i<^i^|0|<3ig|tf^i^i 

I M • 

M • 

Quifan-

00 
($) 
(0) 

{•) 
(c) 

Seurm Cadt 
(frem atoov*) 

l / l^PI^ 

Ciafria'a: 

liif IM^ I 
Your SompI* PeM 10 

(l«n juttify) 

y \nQ\/^\^\^\3\p\ I I IQI5I/ ISI^I/ I Igi^i3i^ 

Siort Oau 
(mc/«oy/yr) 

•0 ) Lato/Ooaan (L) 

•(P) Traatmwit FadiV CO 

•(C) Mhar (X) 

9lo^ TVna 
(2400 tr. olaek} 

1-tH-l 
(eempetita) 

h3\ I 
CCTidition 

CONTTENTS 
Somple Bottle" Somple Bottle Condition" 

\ ^?/^/^ y 

CHAIN OF CUSTODY CHRONICLE 

Shtitt* Opanad 

SlgnaUira: 

Data: 

Saaif 

/ / W^ Tim*: ^vr 
I htfix r>o»'y«d ttx— maUrieia In good oon4IUon ftem ttx obov panaon. 

^ ^ ^ ^ y ^ 3 mtaet >A 

Ikna: 

' T ^ S ^ ^ M ^ « d thM* m e t a r f e ^ ^ ^ ^ S aandRJon trem tha abeva pafaan. 

I ha**a faoavwd thcaa matanoio at ^aac aonanJon frow tha ab^M parioft* 

Itorw: 

SfnOQW; 

Ikna: 

StjtUa SaoM ly: (piirrt) 

SlQ'Wftuf%.* 
( • • ' 

OaU: 

Saall: 

icsr 

irrcUSE ONLY op„^^y. / O ^ z ^ g ^ ^ p«u: l ^ - Y - f Y ' ^ • .n /Ja 

ETC Form CC1 6 / 1 / 8 2 
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J : 1 C * ' TCSrrNC and CiRTIPICATION 

SAMPLE POINT INFORMATION FORM (CC2) 

F'l 33? 
n c tompia t 

HELD MEASUREMEhn- OATA 

Salaet up te 3 poramaUf* la ba 
aHTy flma* pfB'»«d«d. DHar tha 

for aaeh af t h * 3 date nuu id i i l bvan lwtna iha aupraprteta aa4* latiar bt tha firat i 

PARAMCTGRS 

na<r ( C R ) ^ 
Vahma (OaO 
lenipla S p l h [W 

% Dapth l a Water (A ) 
Btociharga Kata { V h i ) 
dapth ta Botta-n (Fl) 
t i w i t Thna (2400>Hr Oack) 
}aplh te Sei«an (R) 

fcniM. 

(hH Juatffy) 

I I I I 

CXAMPLE 

m̂^ 
I I I I Fl5 |0 | I I 

I I I I . • I I(^|/|/|0|3| I 
FIELD TEST DATA 

t)o (M,/L) l u r v v ^ Sampla Tamp. (-C) 

pH 

Sngla Maaauramant 2nd ar QvMdrvpnaate 

1/ i ' 71 r Jl i l iL 3rd af Quadrupncoto 
J_l-1L. 

4th af OuadiMpncoto 

ai»atMe 

(>^*ano. 1 I - I I ' I I 
ruMHOIi/CM) Snflla Maaauramant 

— I'^'A^-' -J — l^'^.^.ri ^ i — i^.^.a,-. .. i 
2nd af Ouadrupneate 3rd af QuadrupOeato ^^%pl ^pV ^^^^^Upa la^^^^^WllW 

A I R - i r r PUMP ( ) 
AUCOt ^ 
• A l l o t 

THE FOLLOWING DATA IS FOR YOUR RECORDS ONLY 

SAMPLING METHOD (choose one) 

PCRSTALTIC P U M P ^ ( 
PITOBCN ( 

•OTTl£> 
COLWtAS* I 
OlPPOt 
KCMUDtOt-.. 
hSXlN 

PISTON PUMP. 
SCOOP/SHOVEL 

oft«C><i 

SOUECr PUMP ( 
SUBUDtSSLE PUMP.C 
sucnoN urr PUMP ( 
SUR0EII ( 

SAMPLE TYPE (chooae ono) 

C0MP0srrE( ) 

TMcr ( ) 
TWER ( ) 
VEMMCfCK^C ) 
07HCT 

OTNQt( } 

ETC Form CC2 6/1/B2 
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tor 

MARATHON PETROLEUM COMPANY 

MARATHON AVE. 

ROBINSON, IL 62454 

FEB 1 3 1985 

ENVIRONMENTAL DEPT. 

Chain of Custody Data Required for ETC Data Management Summary Reports 

F9336 mRATHON PETROLEUM COMPANY 

ETC Sample No. Company 

MPCROBGW WB4*D 641203 O9O0 

Elapsed 
Facil i ty Sample Point Date Time Hours 

^ ^ ^ ^ 
Denis C. K. Lin, Ph.D. 

Vice President 
lesearch and Operations 

RECclVED 

^ . 

FEB 22 1985 

lEPA-DLPC 

284 RARITAN CENTER PARKWAY • EDISON. NJ 08837 (201)2255600 
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E T C ENVIRONMENTAL TESTING and CERTIFICATION CORPORATION 

DENIS CK. LIN, Ph D. 

Vic* Prasldent and 
Oencrii/ Manager 

February 9, 1985 

Ms. Vicky May 
Marathon Petroleum Company 
Marathon Avenue 
Robinson, IL 6245^ 

Dear Mr. May: 

Enclosed are corrected reports for your samples WBM-D 8M1203 
0900 and WN2-D 8141203 1330, (ETC samples F9336-F9337, 
respectively). We have added pH and Specific Conductance 
results from our lab which was originally omitted from these 
reports. 

If you have any questions regarding your report, we encourage 
you to contact any one of the following persons in our Client 
Service organization: 

Lynne Fanjoy (201) 225-67^7 
Ellen Leinfuss (201) 225-6715 
Pat Mclsaac (201) 225-6751 
Steven Timmerman (201) 225-6780 

They will coordinate your inquiries with the appropriate 
technical personnel. Your account executives, along with our 
Client Service organization are also available to assist you in 
defining requirements for future testing programs. 

If we can be of further service to your organization in the 
future, please contact us. 

>incerely, 

I^is C. K. Lin.f Ph'.D, 

( 
x^ 

DCKL:rp 
Attachments 

284 RARITAN CENTER PARKV^AY • CN 3154 • EDISON. NJ 0B818 • (201) 225 6707 225 6700 



I ^ TESTING and CERTIFICATION 

TABLE OF CONTENTS 

Irtroduction 

Table 1: Results and Quality Assurance Data 

Methodology 

QA Protocol 

Report Appendices 

Appendix A1 - Gas Chromatographic Spectral Data for Quantitated Compounds 

Appendix D - Subcontractor's Data 

Appendix E - Chain of Custody Forms 



ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

Introduction 
Th s r&port contains the analytical results on your water sample. WB4-D 84/12/03 09:C0. It 
IS designed to include comprehensive data from the entire analytical process in order to 
satisfy the needs of various levels of review. 

The results obtained from your sample are presented in tabular format immediately following 
this introduction. Quality assurance data is tabulated along with the appropriate sample 
results for verification. Depending on the analyses ordered, the quality assurance data may 
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample 
as well as results from surrogate compound analyses. Quality assurance data for verification 
of proper instrument performance is also included where appropriate. The report appendices 
Include the chain of custody record for your sample and, where appropriate, the gas 
chromatograms and mass spectra. 

The procedures used in the analysis of the sample are described in this report 's methodology 
section. All analytical procedures within our laboratory are performed within a str ict ly 
enforced Quality Assurance Protocol. A description of this Protocol is included in the report. 

Results 
Sarnp e results, and associated quality assurance data, are always tabulated in one or more 
of this 'eport 's Quantitative Results Tables. The format of each table varies with the class 
cf analysis. 



P T " / ^ ENVIRONMENTAL 
t I \ A T E S T I N G and CERTIFICATION 

JAN 6 . 1985 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Ground Water Monitoring Pesticides and Herbicides (QR09) 

F9336 

ETC Simple 

Cham of Custody Data Required for ETC Data Management Summary Reports 

MARATHON PtrROLEUM C O M P A N Y I 

H o ' y ' y / Co»c«fly:; : .. ;. . 

MPCÎ OBGUH 

F»cj i i ty 

WB4-0 

Sanple Pointi-

M t 2 0 3 OdOO 

o»t« Time. Hours 

Paramftter 

R t f t u l t t 

Sample 
Concen. 

t t g n 
MDL 
u g a 

QC ftepllcat* 

F i r i t Second 
u g / l 

OC Blank an4 S|>ik«tf Slank 

ftlank 
Data 
u g / l 

Cen t tn . 
Added 
u g / l 

X 
KeciBv 

OC M a t r i x Splka 

Unsplkcd 
Sample 

« 9 / l 

Concen. 
Added 
u g / l 

X 
Recov 

Endr in (GC) 
Lindane (GC) 
Methoxych lo r (GC) 
Toxaphene (GC) 
2 .4 -D 
2 ,4 ,5 -TP ( S i l v e x ) 

• CC/tCO not c«icut«t«t f f s r ••eh mm^tM 

ND 
ND 
ND 
ND 
ND 
ND 

IntflCMce cewpeiiW 

.10 
2 
50 
2.50 
50 
5 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

0.2 
4.0 
100 
5.0 
100 
10 

77 
92 
94 
109 
69 
165 

ND 
ND 
ND 
ND 
ND 
ND 

0.2 
4.0 
100 
5.0 
100 
10 

68 
92 
88 
74 
75 
175 



ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

JAN 16. 1985 i 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Ground Water Monitoring Metals (QR41) 

Chain of Custody Data Required for ETC Data Management Summary Reports 

F9336 MARATHON PETROLEUM COMPANY MPCROBGWM WB4-D 841203 0900 

ETC Simple No. Compiny F < c i l i t y Sonple Point 0>t« Time Hours 

Compound 

A rsen i c 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selen ium 
S i l v e r 
I r o n 
Manganese 
Sodium 

Resu l ts 1 

Samp1e 
Concen. 

u g / l 

ND 
32 
ND 
ND 
15 
ND 

BMDL 
ND 
ND 

1300 
34000 

MDL 
u g / l 

5 
5 
5 

20 
5 

.30 
5 

10 
200 

5 
1000 

1 1 1 
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JAN 12, 1985 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Ground Water Monitoring - Conventional Analysis Data (QR10) 

Chain of Custody Data Required for ETC Data Management Summary Reports 

F9:J36 MARATHON PETROLEUM COMPANY : MPCPOBGWM WB4-D 841203 090^ 

ETC S«ilî le No, Compsny Ficllity Sanple Point :::0»t* 
•••••••:v.:t3»p»«<» 

TlM*:: Hours 

NPDES 
Number 

Compound 

Results 

Sample 
Concen. MDL 

Chlor 
Fluor 
Nitra 
Sulfa 
Pheno 
Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 
Gross 
Gross 
Gross 

ide 
ide 
te as N 
te as 804 
lies. Tot 
Organic 
Organic 
Organic 
Organic 
Organic 
Organic 
Organic 
Organic 
Alpha 
Beta 
Beta 

al 
Halides 
Halides 
Halides 
Halides 
Carbon 
Carbon 
Carbon 
Carbon 

(TOX 
TOX 
TOX 
TOX 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
ug/l 
ug/l 
ug/l 
ug/l 
mg/1 
mg/1 
mg/1 
mg/1 
pCi/1 
pCi/1 
pCi/1 

2.00 
.34 

<.10 
<2.00 
<.05 
6.80 
11 
11 
8 
17 
17 
16 
16 
<1 
5 

70 

50 
30 

+/-1.20 

.20 

.10 

.10 
2 
.05 

5 
5 
5 
5 
1 
1 
1 
1 
1 .50 
1 .20 



ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

FEB 8. 1985 1 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA | 

Field Parameters (QR16) 

Chain of Custody Data Required for ETC Data Management Summary Reports 
~ \ 

F9336 MARATHON PETROLEUM COMPANY MPCROBGWM WB4-D 841203 0900 | | 

ETC Sample No. 

Parameter 

pH ( F i e l d ) s t d 
pH F i e l d s t d 
pH F i e l d s t d 
pH ( F i e l d ) s t d 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 

Fie ldum/cm 
Fie ldum/cm 
Fie ldum/cm 
Fie ldum/cm 

pH s t d 
pH s t d 
pH s t d 
pH s t d 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 

( 
Elapsed 1 

lompany F » c i l i t y Sample Point Date Time Hours I 

Resu l ts 1 

Sample 
Measure 

7.15 
7.19 
7.20 
7.20 

435 
426 
426 
426 

7.80 
7.80 
7.80 
7.80 

500 
500 
500 
500 

MDL 

1 1 
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Methodology 
for 

GC Analysis of Herbicides and Pesticides 

The methods employed in the analysis of your sample for herbicides and pesticides are 
established EPA methods taken from the "Manual of Analytical Methods for the Analysis of 
Pesticides in Humans and Environmental Samples," June, 1980. 

The herbicide method can be summarized as follows: A measured volume of sample, 
approximately 500-1000 mi, to which sodium sulfate has been added, is acidified and 
extracted with methylene chloride. The methylene chloride extract is evaporated to dryness, 
and the residue is derivatized with diazomethane and injected into a gas chromatograph 
equipped with a "Ni electron capture detector. 

The pesticide method can be summarized as follows: A measured volume of sample, 
approximately 500ml, is ext racted with methylene chloride. The extract is dried and 
concentrated to a final volume of 1ml and injected into a gas chromatograph equipped with a 
"Ni electron capture detector. 

Tt-6 GC operating parameters were as fol lows: 

COLUMN 

6' X 4 mm glass 1.5% SP-2250 & 1.95% SP-2401 
Supeicoport 100/120 mesh 

CARRIER FLOW 

60 ml/mm. Argon/Methane 

COLUMN OVEN 

220° C 

INJECTOR TEMPERATURE 

225'^ C 

DETECTOR TEMPERATURE 

325° C 



' F / C TESTING and CERTIFICATION 

Methodology 
for 

Analysis of Metals 
AQUECUS 

The dstermination of metals in aqueous samples is performed according to the methods 
published by EPA in "Methods for Chemical Analysis of Water and Wastes," 
EPA--600/4-79-020, March, 1979, and Appendix IV of the Federal Register. December 3, 1979. 
Arsenic, selenium and thallium are determined by furnace AA; silver, aluminum, barium, beryllium, 
boron, cadmium, calcium, chromium, copper, cobalt, iron, magnesium, manganese, molybdenum, 
nickel, lead, sodium, antimony, tin, titanium, vanadium, and zinc are determined by ICP emiss;on 
spectrometry, except where lower levels of detection are required; in these cases (e.g. lead 
in groundwater monitoring samples) furnace AA Is used. All furnace AA parameters are run by 
me^thod of standard additions. The determination of mercury is performed by cold vapor AA. 

EP TOXICITY 

The determination of metals in aqueous EP Toxicity leachates is performed according to the 
methods published by EPA in "Test Methods for Evaluating Solid Waste" EPA SW-846, July 
1982. and Appendix IV of the Federal Register, Dec. 3, 1979. Silver, arsenic, barium, cadmium, 
chromiurr. lead and selenium are determined by ICP emission spectrometry. Mercury is 
dete':Ti:red JS:^g ccid v a p c AA. For leachates that are organic in nature, the analyses are 
performed arcoromg to the methods described under OIL/SLUDGE below. 

SOIL/SEDIMENT 

The determination of silver, beryllium, cadmium, chromium, copper, nickel, antimony, lead, and 
zinc in sediment samples is performed according to methods published by EPA in "Interim 
Mefnods for the Sampling and Analysis of Priority Pollutants in Sediments and Fish Tissue", 
EPA 600/4-81-055, October 1980. Mercury is determined according to the sediment method 
Dubiished by EPA m "Method for Chemical Analysis of Water and Wastes". EPA 
600 ' '4 - ' ' 9 -020, March 1979. Arsenic, selenium and thallium are determined by furnace AA 
using n i f i c acid in a closed decomposition vessel for sample digestion. 

OIL/SLUOGE 

The oete-'mination of silver, aluminum, boron, barium, beryllium, calcium, cadmiurri, coppe', 
chromium, cobalt, iron, magnesium, manganese, molybdenurr., sodium, nickel, lead, antimony, tm. 
titanium, vanadium, and zinc m siudge/petroieum-based samples is performed by ICP emission 
spectrometry using a magnesium nitrate dry ashing digestion technique. Arsenic, selenium and 
thallium are determined by furnace AA using nitric acid in a closed decomposition vessel for 
sample c gestion. Mercury is determined by cold vapor AA using the same digestion technique. 

HEXAVALENT CHROMIUM 

The determnaton of dissolved hexavalent chromium in drinking and surface waters is 
performed according to tne methoos published by EPA in "Methods for Chemical Analysis c: 
V/ater and Wastes," EPA-600/4-79-020, March 1983. For domestic and industrial wastes, 
Method 7195 in "Test Methods for Evaluating Solid Waste," SW-e46, USEPA 1982 may also be 
employed dependng upon the matrix and nature of interfering species 
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Methodology 
for 

Analysis of Tota l Organic Halides 
The method employed in the analysis of your sample for Total Organic Halide (TOX) is 

the established EPA Method 450.1, November, 1980. This is identical to EPA Method 8.66 n 
SW-846, 2nd Ed., 7/82 for evaluation of TOX in drinking and ground waters as provided 
under 40 CFR 265.92. 

The EPA TOX metliod. m summary, can be described as follov.s: A sample of water that 
has been protected against the loss of voiatiles by the elimination of headspace in ti-ie 
sampling container, and is free of undissolved solids, is passed through a column containing 
40 mg of activated carbon. The column is washed to remove any trapped inorganic halides, 
and IS then pyrolized to convert the absorbed organohaiides to a t i tratable species which 
IS then measured by a microcoulometnc detector. 
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Quality Assurance/Quality Control Procedures (QA/QC) 

cTC bases its qu.^iilv assurance protocols on the following government guidelines: 

. "Handbooiv for Analytical Quality Control m Water and Wastewater 
Laboratories". EPA-600/4-79-019, March 1979; 

. National Enforcement Investigation Center Policies, and Procedures manual; 
EPA-330/S 79-00i~R. October 1979; 

. i*-.e reccmmenderi guidelines for EPA Methods 624 and 625. (Federal Reoister, 
December 3. 1979. pp. 69532-69559); 

"Manual of Analytical Methods for the Analysis of Pesticides in Humans and 
Environmental Samples." EPA 600 /8 -80 -038 . June 1980; and 

. "Determination of 2.3,7.e-TCDD in Soil and Sediment" EPA. Region VII, Kansas 
City, September 1983. 

However v.'e have modifieo our protocols tc provide a higher level of OA/OC than the guidelines 
require. For example, we analyze a higher than required number of quality control samples arid 
vvf: c-3 , esr:'<?: aii. ca' e < .1 i * t J i c ' t e r t i c ' . the certification of the "reft c-r"iCt- s^artdar.-r .^zn i j i 

vve use 11" ana ysis. Be!0\.v are iisteo the key OA/OC elements for ti'ie methods we used. 

Analysis of Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry 

- Each batch of I3 samples consists of 9 customer samples (at a maximunV one Plant--
sai'pie, one spii- ed nlani-, one spiked sample and one replicate sample. This amounts to a 
30^^ q.idi.ty centre! factor. 

- Three surrogate compounds are added to each sample in the batch of 13. 

- ;- blind quality control saiiip'e is introduced to the laboratory for analysis on a wee^;>• 
basis. 

- Each GC'MS IS checl-edand retuned, if necessary, at the beginning of each day to 
ensure that its performance on bromofiuorobenzene (BFB) meets the EPA criteria. 

- A calibration curve for quantitation is prepared using a mixture of Volatile Organic 
Pr ic i t y Pollutant "stanoaros" at a mininium of 3 different concentrations and using a 
'nivture o^ 3 internal standards at a constant concentration. 

- The ca!ihrat'?n cu:'ve is verified with a mivture of priority pollutant sta'̂ d.-^ '̂ds eve'y 
day. If tiie re^^ponse factors factors vary greater than 10%, the instrument must be 
recalibrated. 

A'^.alysis of Organic Compounds Extracted in Acid or Base/Neutral Solutions by Gas 
ghromatography/Mass Spectrometry 

- Each batch of 20 samples consists of 16 customer samples (at a maximun.i, one blani-
sample, one spiked blank (for water matrices), one sample spiked with the priority 
pollutant standard mixture and a duplicate customer sample. This amounts to a 20''-*:> 
quality control factor. 

- Three surrogate compounds are added to each sample in the batch for Base/Neutral 
analysis 

- Two Surrogate compounds are added to each sample m the batch for Acia ariaiysis 

- r- biirio Cî i6..\y ccfiti ci sa:iip'e is irMroduced to the labora tc^ fc; aociiysi;- cr, a v.tei- K 
basis. 
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Eaci-i GC/MS IS chect- ed and retuned. if necessary, at the beginning of each da\ to 
ensure that its performaiice on decafiuorctripi-ienyiphosphme (DFTPP) meets tî .e E F A 
C r i t e r i / ; 

A calibration curve for quantitation is prepared using a nnvture of standa-'ds composed 
of either tiie C'lgarnc Acid or Base Neutral E> tractable Compou-iios at a minin.ur;-. c-i 3 
coi'icentratioiis and usmg 2,2'-difluorobiphenyi as an internal stanoa'd 

Analysis of Metals 

All Samples 

- New standards are prepared for each batch of samples. 

- Normal calibration is performed using a blank sample and four standards that have 
been through the sample preparation procedure. A regression analysis is used to 
construct the calibration curve. 

- All EP To.MCity samples and all samples determined by furnace atomic absorption a-'e 
calculated by the "method of additions". 

- For each sample analysis that requires the use of the "metnoo of aod x-crs" tec-n o^e. 
a three point caiitrstioi". 'S performed using U.S. EPA "Methods f c Ciierr ra Ana _, s s cf 
Water and wastes, 1979". Results are obtained using linear regress'on a'laiysis. Any 
regression with a coeMicient cf correlation beiow 0.990 is consioe'cd suspec:. 
necessitating review of calibration data or sample re-analysis. 

- In constructing the normal calibration curves the lowest concentration levels we use 
are values greater than or equal to 5 times the Instrumental Detection Limit (IDL). 

- All calibration standards are analyzed m duplicate, at a mimmun-i. 

- Independent reference standards are used to check the accuracy of c a i i t r a t c 
standards. 

- A Check stanod'o is analyzed every ten samples to validate the ncn-ia a c a t z^ 
curve. 

- One customer sample out of every ten is analyzed in triplicate. 

Homogeneous Samples (except for Mercury analysis) 

Samples are analyzed m batches of 30 or less. For batches in whicr. tne saiip^e r-:at' :e3 
a ' t homogeneous, the OC program is a minimum of 25% and consists of ana y z r g 

- 3 sets of triplicate analyses, 

- 2 Replicate spikes; 

- 1 independent reference standard; 

- 4 Calibration standards (processed using the sample preparation method': 

- 4 Calibration standards (without samr-ie preparation); and 

- 1 Reagent Blank. 

Heterogeneous Samples (except for Mercury analysis) 

Samples are analyzed m batches of 30 or less. For batches in whicn trie sample matrices 
are heteroaeneous. tiie OC prooran"! is a minimum of 35% and consisTs of ana'yzi'^n 
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- 3 sets of triplicate analyses; 

- : Replicate sp'i- es; 

- 1 Replicate independent reference standards; 

- 4 Calibration standards (processed using the sample preparation meti-iod); 

- 1 Procedural Blank; 

- 4 Calibration standards (without sample preparation); and 

- 1 Reagent Blank. 

Ana lys i s of Mercu ry 

To analyze samples for mercury we group them by matrix in batches of 20 or less. (Dur 
OC program is a minimum of 30% and consists of analyzing: 

- each of the 30 customer samples in duplicate; 

- 3 sets of triplicate anay'ses; 

- 2 Rephcate spii- es; 

- 2 Replicate independent reference standards; 

- 1:1 Caiicration standards (processed using the sample preparation method); and 

- 2 Procedural Blanks. 

Analysis of Pesticides. Herbicides and PCB s by Gas Chromatography 

Pest cide. herbicide and PCB samples are grouped in batches of 16 customer samples or less 
ccccrd i"c 10 the type of analysis tc be performed. The OC program for eacn of these three 
types of analyses is a nummum of 20% and consists of analyzing: 

- 1 procedural blank sampleva reagent blank is analyzed m the case of non-water 
matrices); 

- 1 soil- ed blank sample (the spiked blank is eliminated in the case of non-water 
natr ices), 

- 1 replicate sample; 

- 1 replicate spiked sample; and 

- 1 known refernece OC sample for at least each 100 samples analyzed. 

The instrument is calibrated each run with three standards, and checked every 10 samples. 

Analysis of Cyanides. Phenols. Fluoride, Chloride, Nitrate and Nitrite 

All parameters are analyzed using a Technicon Autoanaiyzer 11 6T. 

3 calibration standards are analyzed at the beginning and end of each batch. 

Eacr. r-:;!c'- (ur t:- 6C sarnpies^ consists of analyzing one tia-u . cne spii-ed bl^n^ , on^ 
duplicate and spiked sample every 20 samples, and an EPA known reference sample. 



ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

Analysis ot Total Organic Carbon (TOC) 

TOC samples are analyzed on a da'iy basis with the number of samples analyzed per day 
aependent on. the request for duplicate or quadruplicate analyses. The quality control program is 
designed to maintain the appropriate amount of OC and consists of the following elements: 

- Daily instrument calibration 

- One blank 

- Standard recalibration every 10 samples 

- Spiked samples at a low and high level 

- Every sample is run in duplicate at a minimum 

Analysis of Total Organic Halide (TOX) 

- Blank reagent water for absolute carbon backround must contain less than 5 ug/l of 
halide (as chloride). 

- Using a trichlorophenol standard, the mean adsorption efficiency must be within + / -
15% of the standard value. 

- Calibration standards are run every 10 samples. 

- Every sample is run in duplicate at a minimum. 

Analysis of 2,3,7.8-TCDD (Dioxin) by GC/MS (SIM) 

- Each sample laxiosed with a known quantity of ^^Cj2-2,3,7,8-TCDD as internal 
standard and ^ 'Ci4-TCDD as surogate standard. The action limits for surrogate 
standard results is + / - 40% of the true value. Samples showing surrogate standard 
results outside of these limits are reextracted and reanalyzed. 

- Two laboratory "method blanks" are run along with each set of 24 or fewer samples. 
The method blank is also dosed with the internal standard and surrrogate standard. 

- At least one per set of 24 samples is run in duplicate to determine intralaboratory 
precision. 

- Qualitative Requirements. The following are met in order to confirm the presence of 
native 2,3,7,8-TCDD: 

a. Isomer specificity must be demonstrated initially and verified once per e-hojr 
work shift. The verification consists of injecting a mixture containing TCDD isomers 
which elute close to 2,3,7.8-TCDD. The 2,3,7.8-TCDD must be separated from 
interferring isomers, with no more than 25% valley relative to the 2.3.7,8-TC:DD peak. 

b. The 320/322 ratio is within the range of 0.67 to 0.87. 

c. Ions 320. 322. and 257 are all present and maximize together the signal to mean 
noise ratio must be 2.5 to 1 or better for all 3 ions. 

d. The retention time is equal (within 3 seconds) the retention time for the 
isotopicaiiy labeled 2.3.7.8-TCDD. 

e. At least one of the positives can be confirmed by obtaining partial scan spectra 
from mass 150 to mass 350. The partial scan guidelines are as fol lows: 

. the 320/324 ratio should be 1.58 + / - 0.16 

. the 257/259 ratio should be 1.03 + / - 0.10 
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. the 194/196 ratio should be 1.54 + / - 0.15 

One sample is spu-ed ^Mth-native 2.3,7,e-TCDD at a levc of 1.0 PPB(for i o i i ; for each 
set of 24 or fewer samples. 

in cases where no native 2,3.7.8-TCDD is detected, the actuai detection limit is 
estimated and reported based on a signal to noise ratio of 2.5 to i at ions 3^0 anci 
3 ,-,.-, 

For each sample, the internal standard is present with at least a 10 to 1 signal to noise 
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must 
be within the range of 0.67 to 0.87. 

Subcontractor QA/QC 

Each sufccontractoer is required to maintain an appropriate level of quality control. To insure 
this, each subcontractor is required to submit to ETC the quality control data for all analyses it 
performs This data is kept on file at ETC. In general, the amount of quality control required is 
one duplicate sample with one spiked sample for every ten analyses. 

Chain-of-Custody 

The chain-of-custody p'ocedure is part of our quality assurance protocol. We believe out 
chain-of-custody record fully complies with the legal requirements of federal, s tate and local 
go^^ernmen agencies and of the courts of law. The record covers: 

- labeling of sample bott les, packing the Sample Shuttle and transferring the Shuttle 
under seal to the custody of a shipper; 

- outgoing shipping manifests; 

- the cham-of-custody form completed by the person(s) breaking the Shuttle seal, 
taking ti-ie sample, resealing the Shuttle and transferring custody to a shipper; 

- mcoriiir.g shipping manifests; 

- breaking the Shuttle's reseai. 

- storing each labeled sample bottle in a secured area; 

- disposition of each sarripie to an analyst or technician; and 

- the use o ' the sample in each bottle in a testing procedure appropriate to the intended 
purpose OI the sample. 

The record shows for each link in this process: 

- the person with custody; and 

- the time and date each person accepted or relinquished custody. 
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Appendix A I 

Gas Chromatographic Spectral Data 
for 

Quantitated Compounds 

1) A reconstructed gas chromatogram for each sample analyzed by 
a GC instruiiierit. 

2"! A reconstructed gas chromatogram for the appropriate standard 
compounds analyzed with the same GC under the same operating 
coficiitions. 
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Appendix D 
Subcontractor's Data 

1) A copy of the originating subcontractor's report is included for 
all data not generated withm ETC's laboratory. 
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Appendix E 

Chaln-of Custody Forms 

1) A field Chain-of-Custody form (CCI) is included for all samples 
shipped by ETC shuttle. 

2) An in-house sample Cham-of Custody form is included for the 
period the sample was m ETC's possession. 

3) A subcontractor's Cham-of-Custody form is included for any 
analytical work not performed within ETC's laboratory. 

4) An^ add'tionai Chain-cf-Custody material provided by a client or 
by a client's sampling agent is also included. 

.- L. 
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F ÎU 
SAMPLE POINT INFORMATION FORM (CC2) 

CTC Sompl« No.: 

FIELD MEASUREMENT DATA 

Solocl up te 3 poiomotof» te b« foeerriod by ontarlng t h * m r o p f l a U eed* lottor In t h t flnit af 
Ofilry flown prgvMod. Entor t h * oetuol mooouromont dolo (m tho unit* opoetnod} for tho throo 

for oooh of Itio 3 ooto 
poromotoro you (Mvo ooiootod. 

PAKAMnOtS 

V»lll>T« (Col) 
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6 
H 
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l£JiiO I I I 

I I . I . . I feli./»0»3 
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TRIER .».( ) 
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ETC Form CC2 6/1 /82 
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"737'^ 

NaiTie of Subcon t rac to r Core^ 

Please complete this document and return original with Sample Shuttle. 
Prepare copy for your records. 

This shuttle contains: 

ETC Sample numbers: To be analyzed for: 

(^q^o> &ioe>e/^ 

i ^ 
Data is required by/^^^^/^T'' If deadline cannot be met, please 
notify John Hamilton (201) 225-5600. . 

Sample Shuttle sealed by: 

Date: / 2 ^ l f ^ l 0 ^ Time: ( j^JCCZ^ Se»t Number: ^/9<^"7 

Sample Shuttle opened by: yjy / ^ ̂ ĉ *̂v̂ ..̂ —ĉ - < - ^ 

Datet/^'^i^ Time: ' ^ ̂<- ^ O Seal Number: 

Was seal intact? Yes S^ No 

For return: 

Sample Shuttle sealed by: 

Date; ( ^ ^ { ^ Time: V"/ ^<Cl Seal Number: 3 / f^T ^ 

Sample Shuttle opened by: W y \^-'^r\Ji,P 

•-'- \ h h ^ Ti"'«» <̂  j^ Date 1 _ _ _ _ _ _ _ _ ^ ^ _ 
— I / ' f 

Was s e a l i n t a c t ? Yes y ^ 

Seal NumSerx 

No 

O n ? > I ^ U 

2B4 RARITAN CENTER PARKWAY • EDISON, NJ 08837 (201)225 5600 
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TJT^ 
f Request for Analysis 

Hsce of subcontractor: L^l] IHO 

BTC sample Number (.'). Send bill to: John Hamilton 
Send report to: John Hamilton 

Date Data Required:^ 
If dtsadline cannot be met , cohta^tjol 

ETC Corporation 
284 Raritan Center Pkw. 
Edison, NJ 08837 
(201) 225-5600 

John Hamilton immediately. 

pleaise perform the analyses requested 
_Color 
"Conductance, Specific 

" ()dor • 
• "JJH 

T̂urbidity 
[̂ Total Solids 

'_̂  Total Suspended Solids 
Total Dissolved Solids 
jrotal Volatile Solids 
îSross Alpha and Gross Beta* 
Radium 226 if Gross Alpha 
exceeds 5 pCi/1 
^̂ Radium 228 if Radium 226 
exceeds 3 pCi/1 

below: 
Coliform, 
^Coliform, 

Total 
Fecal 

[Biological Oxygen Demand 
'(5 day, 20 degree C) 
Chemical Oxygen Demand(COD) 
[oil & Grease (Gravimetric) 
[Petroleum Hydrocarbons 
"(Infrared) 
Organic Carbon, Total (TOC) 
[Phenols, Total (as Phenolics) 
[Methylene Blue Active 
"Substances (MBAS) (Foaming 
Agents, Surfactants) 

* If Gross Alpha exceeds 5 pCi/l,John Hamitlon must be notified 
immediately. 

Acidity 
^Alkalinity 
'Bromide 
"Chloride 
[Chlorine, Total Residual 
[Cyanide, Total 
"Ammonia (as N) 
"Total Kjeldahl Nitrogen (TKN) 
'Nitrate 

Nitrate-Nitrite 
^Nitrite 
"Oxygen, Dissolved 
[Phosphorous, Ortho Phosphate 
[silica. Dissolved 
'Sulfate (as SO4) 
'Sulfide (as S) 
[Sulfite (as SO3) 
'Fluoride 

OTHERS 

Sample (s)̂  Relinquished by; ^^yVc^^^ ̂ ^̂ '̂ =<'ig*̂ =̂  

Date ] 7 p m Ti.e k^J^ 

Sample(s).Received by: 

284 RARITAN CENTER PARKWAY • EDISON, NJ 08837 (201)2255600 



Bk?if ) e 

F -̂m 
: ja24 

£2M 
Fq7fe>2. 

J^3=^3 

fe^4 
f f3>3^ 

UPS 

7335 

7aoM 

,ei5t^ 
igo5ia 
6i'pg7 17^62 

734o 

75(̂ 5 

R66(b 

Fq^65 
62:433. 

($Z43a 

G 2 ^ ' y 4/ 

i^iizi 

757(̂  

7573 

73-^ 

laa 

Qc:^ ' .v '̂V 
OC ;i'/ ^ n s 

(^ii^ 
^>(55:^R 

Bar.plt 
Vcl . (r.:) 

^go 
^65 
5oO 
i ^ 
H ^ ^ 

H^p 
5t:>0 
^^3 
Boo 

H75 

t x t f c t Vcl- 'r.:) 

Sid 
iJL 

^ 7 0 

5 ^ ^ 
m 5 
5 0 ^ 
V^5 
£ c ^ 

S^o 
5 ^ 

am) 
BOV 

2J. 
1 5 
i l 
%5 

Sj^M*.^ > ' * ^ > j i ^ ^ / M c 4 ^ ^ t Z > -

Cemmt ' ts j h r . e lys t 

^ 

EXTRACTION LOG 

OC la tch f T^f^g) 

>n8ly»i» J 2 L Q ^ i i B C t ^ 

M a t r i x iki 
Turnaround 

Date Start 

Extraction Method; 

Sep. Funnel jX 

Continuous 

Other 

GOMMZKTS: 

FRACTION SPIKE 
Lot # 

SURROGATES 

i'ldJ^iiZ. 
Amt(ir l ) Cone . 
MJu 3SZ 

Amtdnl) t C o n c . {Lot « 

L L L ^ U J ^ J 5 _ ^ ^4 ĵ|y^ '^Ig^ 

0Pp/5o?eecr\soe •• ChWacolLfaA:ir^//c 
^ 



JJBJLil̂ iUQP, 

id:- Op i 

.Amt (ml) 
J ,u£. 
JLuiL 
d i L 

SJ2. 

QC Batch t z q q q 

Analysis Puu / f i s r /6C. 

Matr ix B ^ 
Turnaround (^CM 

Date Start 1Z.17C 

Extraction Method: 

Sep. Funnel ^ / 

Continuous 

Other 

COKMEtiTS: 

C o n e . 
Le og/#fx. 
I.eUtrfmK. 

'-9 Vf-/rt<b 
ffl-gta^^r^ 

Lot f 
?Ygi 

.ZMZ. 
J^LLiL 
PYgy 

SURROGATES 
Aint(al) Cone. Lot t 

\ 

-A/jy<^ 
OPC^/soi^eishoe '• LhUfUt^u<x.>^y^ ^aAjht 



iC Z r , 1984 1 1 » 4 0 
•QUFHCT: HPP8 ON CPU 15 
HANNtlL. t 

tPfSFPUFNCF 1 

lETHOD 
^El<eft 

> I^LG-PRG PARAM-F ILE 

•WSHS fPMPS STOP 
5, 5, 1 

ISO POST-ETLt POST-tUSHS 
^0 , S), 1 

jAMFLKS 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
1 e 
19 
20 
?1 
22 
.13 
;>4 

S««PLE-NAWE 
24D 24STP 6 , 
QC249e 
«C249e£ 
CI 5696 
CI557R 
F9759-
F976 0-
F9761' 
F9762-
Fe593'' 
F8594'' 
24D 245TP A , 
F8 55 l.'' 
C1569-' 
00512-
01557-^ 
F9336^ 
F99l?^-^ 
C24Z2' 
C2432' 
C2435-
C2424' 
24D 245TPC , 
/E 

BTL« 
1 , 
2, 
3, 
4, 
5, 
6. 
7, 
8, 
9, 

10. 
11, 
12, 
13, 
14, 
1'J, 
16, 
17, 
ie. 
19, 
20, 
21, 
22, 
2 2 . 

PPOC-FILE 
P95Ub :PK, 
P9507 sPK, 
P950& jPK, 
P9509 :PK, 
P9510 rPK, 
F9759A;PK, 
F9760A;PK, 
F9761A!PK, 
F9762^:PK, 
F8593A!>K, 
F8594A!^K, 
P9511 rPK, 
Feb*5A:Pi;, 
G1569ArPK, 
GOSISAj'iPK, 
C1557A:PK, 
F9336A:PK, 
F9995l^rPK, 
G242i'ftjPK, 
G2432AtPK, 
C2435A;PK, 
G2424Aif>K, 
P9512 iVK, 

RAW-FILE 
R95 06 :PK, 
R9507 :PK, 
R950e :PK, 
R9509 :PK, 
R9510 :PK, 
F9759B:PK, 
F9760B!PK, 
F9761B:PK, 
F9762B;PK, 
Fe993B:PK, 
Fe594B:PK, 
R9511 :PK, 
Fe595E::PK, 
G1569B:PK, 
G0512B:PK, 
C1957B:PK, 
F9336B:PK, 
F9985BiPK, 
G2422B:FK, 
G24326:PK, 
C2435B!PK, 
G2424BiPK, 
R9512 JPK, 

JJDIL-F 
100 
100 
too 
100 
100 
100 
too 
too 
100 
IDO 
100 
too 
ICO 
too 
100 
too. 
100. 
100. 
100. 

too. 
100. 
100. 
t o o . 

00, 
00, 
00, 
00, 
00, 
00, 
00, 
00, 
00, 
00, 
00, 
00, 
CO, 
00, 
00, 
00, 
00, 
00, 
00, 
00, 
00, 
00, 
00, 

STD-AMT 
.0000, 
.0000, 
.0000, 
.0000, 
.0000. 
.0000, 
.0000, 
.0000, 
.0000, 
.0000, 
.0000, 
.0000, 
.0000, 
.0000, 
. 0000 , 
.0000, 
OOOO, 
OOOCf, 
OOOO, 
OOOO, 
OOOO, 
OOOO, 
OOOO, 

SMP-AMT 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
OOOO 
OOOO 
OOOO 
OOOO 
OOOO 
OOOO 
OOOO 



IBT8 

LG-P'^'G PiaPAM-FILE 

bs tPMPS STOP 
5 , 1 

POST-BTL« POST-iWSHS 
0, 1 e/ 

/ PTiy 
>LES 
SftrtPLE-NAME 
DUI ;>TDB 
GfC24<i9 
QC2499S 
F9761S 
G05I2R 
F975'3 
F976i) 
F976I 
F9762 
F859-3 
F3594 
DU STD A J 
pi:-^->5 
G1569 
>; ..•••>! 5 

r . , i 5 5 -
F9:?3e 
F9935 -̂  
G2-»22^ 
G243?^ 
G2-135^ 
G2'424-
DU STDC 

BTLt 

1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10, 
11, 
12, 
13, 
14, 
15, 

. 16, 
17, 
18, 

1y, 
20, 
21, 
22, 
23, 

'/ 

PROC-FILE 
P9513 :PK, 
P9514 :PK, 
P9515 ;PK, 
P9516 :PK, 
P9517 !PK, 
F9759C:PK, 
F9760C:PK, 
F9761C5PK, 
F9762C:PK, 
F8593C!PK, 
F8594C:PK, 
P95ie :PK, 
F8595C:PK, 
G1569C:PK, 
G0512C:PK, 
C1557C:PK, 
F9336C!PK, 
F9985C:PK, 
G2422C:PK, 
G2432C5PK, 
G2435C:PK, 
G2424C:PK, 
P9519 !PK, 

> 

RAW-FILE 
R9513 :PK, 
R9514 fPK, 
R9515 :PK, 
R9516 :PK, 
R9517 :PK, 
F9759D:PK. 
F9760D:PK, 
F9761D:PK, 
F9762D:PK, 
F8593D!PK, 
F85940:PK, 
R95t8 sPK, 
F8595D:PK, 
Gt569D:PK, 
G05t2O:PK, 
C1557D:PK, 
F9336D:PK, 
F9985D:PK, 
G2422D:PK, 
G2432D:PK, 
G2435D:PK, 
G2424D:PK, 
R95t9 :PK, 

S ^ 

XDXL>F STD-AMT SMP-AMT 

100.00, 1 
100.«0, 1 
fOt.«t, 1 
100.00, 1 
100.00, t 
100.00, 1 
too.00, 1 
100.00, \ 
100.00, 1 
100.00, ) 
100.00, 1 
100.00, \ 
100.00, 1 
100.00, 
toe.00, 
100.00, 
100.00, 1 
too.00, 
100.00, 
100.00, 
100.00, 
100.00, \ 
100.00, 1 

1.0000, 
1.0000, 
1.0000, 
1.0000, 
1.0000, 1 
.0000, 1 
1.0000, 1 
1.0000, 
1 .0000, 
1 .0000, 
1.0000, 
1.0000, 1 
.0000, 
1.0000, 
1.0000, 
1,0000, 
1,OOOO, 
. OOOO.. 
•OOOO, 
.OOOO, 
.00 00, 
.0000, 
.0000, 

1,0000 
1 ,0000 
1.0090 

.ootfo 

.0000 

.0000 
, OiJOO 
.0000 
.0000 

1 .0000 
1 . OOOO 
1 .0000 
, OOOO 

1 .0000 
1 .0000 
1 , C 0 0 0 
1 .0000 
1.0000 

coo 0 
,0000 
.0000 
.0000 

1 .0000 

' ^ 



ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

LL. 7 576, 

Metals Analysis Custody Log 

Samples f q33^. 

Chemist Date 

Hg Prep 

AA/ICAP Prep 

Oxa/D q ^ a h J i J ^ 'I^I^S, 

?^M. /jk^ ,}ni^.t j/7/p^ 

I.ab Supervisor "l^^J^cA,/^ date %>.s-

.. 



TITLE:. 

ANALYSIS/CUSTODY 

BOOK WO. C y j PAGE NO. >" 

1 

\ 2 

, - ; ' r'K'J lilL 

2.,ti5S-L 

j^.^S5i25 

. ^ ^ L i a 

^ 

£l£2il 
i ^J i^^ 

i..^^± 
i^sas. 
4LS2L:?:A 

iL2L, 

J id . 

p A r T A 
I • l O 

>^ . .T 

( I ' d ? ' ^ 

.£51ii 
Ol'U. 
i:i3.2^ 

f«£ii^[Ii 

10 z-^ 

J i i l 

1 
1} 

15 

iSl^kS^ 

i2±i£2£ 

<< r̂!<â  

£i^2li 
^iLSll 

u'Si21k 

^ 1 ^ y : ^ 

r̂ is "i 

•33. 4 
>?-^i 

i lL^Q^rf l n?^.;^: 

TTTc 

^ 

SXRPET 
I 

^ < ^ ^ - ^ 

lgc;fjtf 
<^/:vx> ^ . / ? 

(c^^21SL 

1 

^7^^r^ 

6 ; ; T ^ 

Gd^'^T^'J 

f i l i a l 
y^nnz-

(^m^ 
£u2BlL 
^USUi 
J ^ 9 ^ 0 

TOST 

(ee--^'-^--

U K I T S : MG/L 

uiis:^ 

4 ^ 
/ 6 / 

??••] 
121 

O l L ^ 

| » > t . 

iii 

gr?V^5 

^?^-y/ 
£^^^y5r^.7':£ 

<^5C.gtg 

65^87 

^ 
>6^ 

£^2£S: 
<S/̂ ^>y.? 

i i ^ l ^ ^ 

F^^^/r 

ri.ccjo 

rc-ro<v 

i ^ / ^ 

4-̂ i rr 

- ^ 

r;̂ 9'4> 

UlALISTi 

DATK 
^&Zk_ 

Detection 
limit ''-̂ l̂ ĝ/i 

COMMENTS: 

^ • less than C l ^ mg/1 

Blank Recovery • 4 -n/*^ cro 'tos'^, 

EPA Std. Rec. KDq.(p5-

•# 

SPIKE RECOVER! 

SAMPLE i t 
REPLICATE 1: 
BIPLICATS 2: ̂ -̂̂ -̂̂ ^̂  
MEAN t J L ^ 2 ^ . 
STD. DEV. » 

^f^^f 
i.g^ 

j ^ . ^ 

SPIKE VALUE: 
REPLICATE 1: 
REPLICATE 2: 
MEAN t 
STD. DEV. : ' 
I RICOVERT t 

4 -c -c 

iz^z ZJIO^ m ^ 

IREPLICAXE DATA: 
SAMPLE f 1 . 
FEFITCATK *• 
IREPLICATB 2i .,_„ , , 

l»«^» « -,., 
STD DEVI 1 



JNALysTsTcuSTOBT 

I 

6;i5"(»o 0'^*?«» 

i iGisrci 

5fi52£2 
f" '=nteo 

FR-7fal 

9 F<?<l-r«-"| 

10 1-^*^6 O 

VI F<i<^(,3 

12 i j - c S " ^ 

3.*»DC. 

0.iA9 

O. <39 

0 . / " 7 H 

P«»7t5L8<*»OL,-J(t 

0 . « - 7 7 

O.<9k(0 

ff/^iOi 

G-CsB^ 

;^*5 'c»^ 

5-< S'<r3 

17 Gi'S'(^'3 

18 G '̂STfcî , 

&«5<UH 

O.^o<v 

0 . 3 O 7 

O . H V , ^ 

O . H O ^ 

C. 3t>V 

G-<bl.7 

G-zS't^ 

21 <r/r4^ 

CrO t/i 9-

G-i'S'^1 

IL F<=»334, 

2IJ F o q g i f 

2i& &; iHj i ; io . ,M«-

0.51.^1 

O . H 7 3 

O . H l ( 9 

O. 3 S O 

0 . i ( » < ^ 

S A I O L . 

0 . 3 H ( 

0 * b 3 3 

S-;JH'3> 

6^;3w3!> 

1:>9|G'S^^<^ 

B<vtDu 

J/ t io< 

0 / 0 ^ 

bo] 
b y 

UL 
pT 
[3i 

[la. 
p6 

[22! 
[38| 
p9| 

LaJ 
k i | 

FH 
L l 
kTj 

H 
k6 

Ezj 
H 
49 

[50] 
[uJ 
0 Q 
54 

E 
w 
[57] 
bi^ 

[SIRPIT 
1 

b;î ^<*<j 

bas<«3 

G-^^<cW 

G^^^Ci" 

< ; j ^ b < -

<?a*^i*< 

Gi«3S*i5^ 

GJ* /5 .^ 

<;^JH3o 

G ^ ^ 3 ^ 

P?^'V3 

Fff-r*)*! 

f=f'?'?3 

1 

1 

UUHC 

l ^mDc 1 

lo^i^f 1 
Br*i<>t, 1 

fBrni i t , 1 

{Bmou 1 

|o./3> j 

[o. '3*?| 

prtiOL. 1 

[Bnoiiu. 1 

•5'^Oc. 1 

l3«OiL \ \ 

Q.S/O i t l 

o.*T?5-i 

1 

1 

BOOK MQ. C V y PAGE H O . ^ 

milTS' MG/L Detection 
l i m i t O . \ mg/1 

COMMENTS: 

l e s s than o . i mg/l 

»^^ c r e < ^ 3 9*^ *)*" ̂ *"^ *^ /.'S» Ji<J*T.«r% cl»t +— 

Blank Recovery • K O C » / » , O O = / o ^ % 

EPA Std. Rec. • o , 3 S j r / o . ^ r r « / o / % 

1 SPIKE RECOVERY 

SAMPLE f: F 9 9 » 0 
"FPTJ''-*'''!'. 1 . -' ftjlt 
BfPrxrATi! 5 . C, l (s7-

IMF^" • FyJ,f^\,, 1 

( ? i S - ^ 7 
BmOL. 
BM^DU 

3/noi_ 

10 £> 

S'WDL. 
B*>il>»— 

ISTD. DEV. : 

S P U E VALUES ^ ' 0 ; > . . 
I spprTrATE 1 . / : . / S .,. 
iRFPT.TriTF 9 . . . , 

• 

/ . 0 5 — 
/ , o o 
O.̂ /^JW 

JMIAH 

-'TP, PEY, :* «-
l l RICOYERI : ' c > ' ^ /oir;<:: ^9-;2 

1REPLICAXE 

SAMPLE 1 
REPLICATE 
REPLICATE 
MEAN 
STD DEV. 

DATA: 

X 

1* 
2 t 

t 
: 

DATE ; >Miwk>i 



TITLE u i k - i l S ^ I L 

ANALYSIS/CUSTODY 

BOOK NO. C V y PAGE NO. 

. i i 

I 

2 5^.5fo5 

<^254 ND 

i i : j ^ 

u 

9 

10 

i^lTS-? 

(ir}>i2h 

1.2 

13 

rqtr 

LS 

1. 

15 

16 

17 

18 

11 
20 

.23 

2t 

6-6 5^% 

V<ViV» 

£)7t£) 

£>.r3'« 

2SiS:— 
"Bit^i-

3(1^1. 

V -̂̂ iWi 

3tti)L 

VViWX 

V«\̂ WH 

r<VWS 

f^-^i^iV^ 

GiiH'iq 

t > ^ . ^ i 

^JJ.M/'̂ i 

^ ^ 
|25 

.;26 

21 
28 

G^!3P 

C.H5H 

(j-lHlC) 

tmu^waa^mma 

c-a^a.5 

0 . ) i5 

%!*•-

C-S'iS 

C i S ] 

o^^iL 

^fJT>!DL 

^ D 

D.IW5 

ftfinOI' 

£'-JL^1^ 

ri,7A9 

(VJC 

Gdsii 

Crl'i33 

P. | t3 

Ht> 

^ | J7 

jfcNALrlT: A 

tiTOOu 

SAMPLE 
f 

0«3t3 

r ^ 5 q 

PnqO) 

Gb5i5 

CUlIC 

^ ^ r X i ^ 
^ 

wH', 
^M I 

DATE ,u;^z«i. 

UNITS: MG/L D e t e c t i o n 
l i m i t <^/ mg/1 

COMMENTS: 

A • l e s s than c 1 
3^0L 

^ - 1 ' / p d i i -oTioN 

Txv-r>> fSLotK iv\»«^ ^ ^ 

m g / 1 

Blank Recovery 
EPA S td . Rec. 

SPIKE RECOVERI 

SAMPLE 1 : r ^ / 5 5 7 
BFPT.Tr.IT1! 1 , HrflDL 
BlPT.TfilTF. 2* -RmOL 

STD. DEV. : 

SPTKE VALUE- D.H 
BFPT.TriTF 1 , D.^^O 
RFPT.Tr.lTF 3 , 
MEAN 

S^H^b 
cm 
n j ^ t 

O J k ^ 

oyx^ 

* T P , PFY. T*. , , _ , , _ , ' 
< RMOVERT 1 //?J? ^ 1 . 3 ' 

REPLICAXE 

SAMPLE 1 
REPLICATE 
REPLICATE 
MEAN 
STD DEV. 

DATA: 

t 
I t 

2 i 

« 
t 

y^ 

http://BFPT.Tr.IT1


I 
I 
I 
I 
I 
I 
I 

TITLE u - 2 i i £ : ^ 

ANALYSIS/CUSTODY 

. BOOK NO. C V y PAGE NO. 

3 ^-OT^n, 

t )5 t ' i 

Xĵ Jiil 

I 

G-'^fcij o.t>.«^ 

t'lStfc Q i x t 

^ OiSfe^ 0 <6^ 

Ol5b*^ c.»t>t> 

(^r^Si.^ 

15 

r-?8U 

vnyi^ 
V^^fi 

i^i rTicD 

18 f^'1'7t!j fSwoî  

19 fer3-4:u- B/rtp 

20 GO^Ja -Pywo 

il 

^ ^ t ^ S l B.-f-ou 

r«i33£. 

21 Gi'^iS c T w j ^ 

H 7 t l 

23 (rSc45 

2!1 ( ,HIS 

(TJ-M;^ 

26 (T^'^S-U T3^OU 

c m i i -

•RrftT)*-

.CiU<»4ia.T; 

•ST.fcT 

28 

GJL'̂ SC? ^rt\o 

GOfct^ ^wpL 

I^WOL 

8 

I 

(^J5 7 J 

.̂ 5'/3^ 

.av;i.Y 

Tuirr 

c?.o7i3 

o o f / ^ 

i.^b'-l 

.iNALTSTt. 

DATE : 7 

0.0 k3^ 

o.pS3>j 

UNITS: MG/L Detec t ion 
l i m i t ^̂  t^i; mg/1 

COMMENTS: 

• l e s s than ^ .05 mg/1 
0«v»Oi. 

^$gygM ,̂ f f , ' ^^ , ^ e * - ^ A * * y ^ j L ^ U*^^^y//i .Jg^ 

Blank Recovery • 0.^0^/9^ .- / ^ % 

EPA S t d . R e c . • 0 i>i<\ f c , i k < 1 )0% 

1 SPIKE RECOVERI 

SAMPLE l ! 6ilM^^ 
RFPT.TftATF 1 , • • ^ b c 
REPLTfilTF 5 . B(«D«-

STD. DEV. : . _. , .,. 

SPIEE VALUE i ,<> :iL _ 
BFPLTrATF 1 . O^D*?,,^ 

iREPT.Tr.ATF 5 , 
MEAN : 

er»5S7 
DrnoL 
' * - f 

• 

0.i3-i 

I s m , pfY, : ' . _ _ 
If RECOVERT i //J-Z-Vn na 

REPLICAXE DATA: 

SAMPLE 1 t „ ;, 
REPLICATE 1 . 
REPLICATE 2 : ^ 
MEAN t . . . 
STD DEV. t 

^ ^ 



4C 
Project 

Book 
No. 
No. TITLE / O O 

smPage^o— 

o o ^ S t t - - ^ ' ^ " 7 ^ C^ 

n'3 

iyi'M 

F-^SSG 

F*?33 7 

HOO f f tn 

F^asL(, 

P93.3.-7 

r9.a.3o 

/ L . S ' g ' 

/ G . / y 

Vo3,7 
4.5^0 

a.-735^ 

^oy^3 

/.3a5-

/,fc<90 

J ^ i r a l l 

h ( o l 9 

^^3fe<^ 
titsed & rJifWstdod by me, 

-VI <^ (3^^ 

^ o ^ ^ 
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Introduction 
This report contains the analytical results on your water sample. FIELD N-2 84/12/19. It is 
designed to include comprehensive data •from the entire analytical p''ocess in order to sat is iy 
the needs of various levels of review. 

The results obtained from your sample are presented in tabular format immediately following 
this introduction. Quality assurance data is tabulated along with the appropriate sample 
results tor verification. Depending on the analyses ordered, the quality assurance data may 
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample 
as well as results from surrogate compound analyses. Quality assurance data for verif ication 
ov proper instrument performance is also included where appropriate. The report appendices 
include the chain of custody record for your sample and. where appropriate, the gas 
chromatograms and mass spectra. 

The procedures used in the analysis of the sample are described in this report 's methodology 
section. All analytical procedures within our laboratory are performed within a st r ic t ly 
enforced Quality Assurance Protocol. A description of this Protocol is included in the report. 

Results 
Samole results, and associated quality assurance data, are always tabulated in one or more 
of this report 's Quantitative Results Tables. The format of each table varies with the class 
of analysis. 
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Methodology 
for 

Analysis of Total Organic Halides 
The method employed in the analysis of your sample for Total Organic Halide (TOX) is 

the established EPA Method 450.1, November, 1980. This is identical to EPA Method 8.66 in 
SW-646, 2nd Ed., 7/62 for evaluation of TOX in drinking and ground waters as provided 
under 40 CFR 265.92. 

The EPA TOX method, in summary, can be described as follows: A sample of water that 
nas been protecteo against the loss of voiatiles by the elimination of heaaspace m the 
sampling container, and is free of undissolved solids, is passed through a column containing 
40 mg of activated carbon. The column is washed to remove any trapped inorganic halides, 
and is then pyrolized to convert the absorbed organohaiides to a t i tratable species which 
IS then measured by a microcoulometric detector. 
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Summary of 
Quality Assurance/Quality Control Procedures (QA/QC) 

ETC basjes its quality assurance protocols on the following government guidelines: 

"Handbook for Analytical Quality Control in Water and Wastewater 
Laboratories", E P A - 6 0 0 / 4 - 7 9 - 0 1 9 . March 1979; 

National Enforcement Investigation Center Policies, and Procedures manual; 
EPA-330/9/79/OOl-R. October 1979; 

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register. 
December 3.1979. pp. 69532-69559); 

. "Manual of Analytical Methods for the Analysis of Pesticides in Humans and 
Environmental Samples," EPA 600 /8 -60 -038 . June 1980; and 

"Determination of 2,3,7,8-TCDD in Soil and Sediment" EPA, Region VII, Kansas 
City, September 1985. 

. Organic Analysis; Multi-media, Multi Concentration-IFB WA84-A267 

. Dioxin Analysis:Soil/Sediment Matrix; l^ulti-Concentration; Selected Ion 
Monitoring with Jar Extration Procedure-IFB WA84-AO02 

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines 
require. For example, we analyze a higher than required number of quality control samples and 
we pay especially careful attention to the certif ication of the "reference standard" compounds 
we use in analysis. Below are listed the key QA/QC elements for the methods we used. 

Analysis ot Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry 

- Each batch of 13 samples consists of 9 customer samples (at a maximun). one blank 
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a 
30% quality control factor. 

- Three surrogate compounds are added to each sample in the batch of 13. 

- A blind quality control sample is introduced to the laboratory for analysis on a v/eekly 
basis. 

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to 
ensure that i ts performance on bromofiuorobenzene (BFB) meets the EPA criteria. 

- A calibration curve for quantitation is prepared using a mixture of Volatile Organic 
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a 
mixture of 3 internal standards at a constant concentration. 

- The calibration curve is verified with a mixture of priority pollutant standards every 
day. If the response factors factors vary greater than 25%. the instrument must be 
recalibrated. 

Analysis ot Orflanic Compounds Extracted in Acid or Base/Neutral Solutions by Gas 
CKi omatography/Mass Spectrometry 

- Each batch of 20 samples consists of 16 customer samples (at a maximum), one loiani-: 
sample, one spiked blank (for water matrices), one sample spiked with the priority 
pollutant standard mixture and a duplicate customer sample. This amounts to a 20% 
quality control factor. 
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- Three surrogate compounds are added to each sample in the batch for Base/Neutral 
analysis. 

- Three surrogate compounds are added lo each sample in the batch for Acid analysis. 

- A blind quality control sample is introduced to the laboratory for analysis on a weekly 
basis. 

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to 
ensure that its performance on decafluorotriphenylphosphine (DFTPP) meets the EPA 
criteria. 

- A calibration curve for quantitation is prepared using a mixture of standards composed 
of either the Organic Acid or Base/Neuttdi Extractable Compounds at a minimum of 3 
concentrations and using five internal standards for quantitation. 

Analysis of Metals 

All Samples 

- New standards are prepared for each batch of samples. 

- Normal calibration is performed using a blank sample and four standards that have 
been through the sample preparation procedure A regression analysis is used to 
construct the calibration curve. 

- All EP Toxici ty samples and all samples determined by furnace atomic absorption are 
calculated by the "method of additions". 

- For each sample analysis that requires the use of the "method of additions" technique, 
a three point calibration is performed using U.S. EPA "Methods for Chemical Analysis of 
Water and Wastes. 1979". Results are obtained using linear regression analysis. Any 
regression with a coefficient of correlation below 0.990 is considered suspect, 
necessitating review of calibration data or sample re-analysis. 

- In constructing the norma! calibration curves the lowest concentration levels we use 
are values greater than or equal to 5 times the Instrumental Detection Limit (IDL). 

- All calibration standards are analyzed in duplicate, at a minimum. 

- Independent reference standards are used to check the accuracy of calibration 
standards. 

- A check standard is analyzed every ten samples to validate the normal calibration 
curve. 

- One customer sample out of every ten is analyzed in triplicate. 

Homogeneous Samples (except for Mercury analysis) 

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices 
are homogeneous, the QC program is a minimum of 25% and consists of analyzing: 

- 3 sets of triplicate analyses; 

- 2 Replicate spikes; 

- 1 independent reference standard; 

- 4 Calibration standards (processed using the sample preparation method); 

- 4 Calibration standards (without sample preparation): and 

- 1 Reagent Blank. 
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Heterogeneous Samples (except tor Mercury analysis) 

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices 
are heterogeneous, the OC program is a minimum of 35% and consists of analyzing: 

- 3 sets of triplicate analyses; 

- 2 Replicate spikes; 

- 1 Replicate independent reference standards; 

- 4 Calibration standards (processed using the sample preparation method); 

- 1 Procedural Blank; 

- 4 Calibration standards (without sample preparation); and 

- 1 Reagent Blank. 

Analys is of Mercu ry 

To analyze samples for mercury we group them by matrix in batches of 20 or less. Our 
OC program is a minimum of 30% and consists of analyzing: 

- each of the 30 customer samples in duplicate; 

- 3 sets of triplicate anaylses; 

- 2 Replicate spikes; 

- 2 Replicate independent reference standards; 

- 10 Calibration standards (processed using the sample preparation method); and 

- 2 Procedural Blanks. 

Analysis of Pesticides, Herbicides and PCB's by Gas Chromatography 

Pesticide, herbicide and PCB samples are grouped in batches of 16 customer samples or less 
according to the type of analysis to be performed. The QC program for each of these three 
types of analyses is a minimum of 20% and consists of analyzing: 

- 1 procedural blank sample(a reagent blank is analyzed in the case of non-water 
matrices); 

- 1 spiked blank sample (the spiked blank is eliminated in the case of non-water 
matrices); 

- 1 replicate sample; 

- 1 replicate spiked sample; and 

- 1 known refernece QC sample for at least each 100 samples analyzed. 

The instrument is calibrated each run with three standards, and checked every 10 samples. 

Analysis of Cyanides, Phenols, Fluoride, Chloride, Nitrate and Nitrite 

All parameters are analyzed using a Technicon Autoanaiyzer ll GT. 

3 calibration standards are analyzed at the beginning and end of each batch. 
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- Each batch (up to 80 samples) consists of analyzing one blank, one spiked blank, one 
duplicate and spiked sample every 20 samples, and an EPA known reference sample. 

Analysis ot Total Organic Carbon (TOC) 

TOC samples are analyzed on a daily basis with the number of samples analyzed per day 
dependent on the request for duplicate or quadruplicate analyses. The quality control program is 
de!>!gned to maintain the appropriate amount of QC and consists of the following elements: 

- Daily instrument calibration 

- One blank 

- Standard recalibration every 10 samples 

~ Spiked samples at a low and high level 

- Every sample is run in duplicate at a minimum 

Analysis ot Total Organic Halide (TOX) 

- Blank reagent water for absolute carbon backround must contain less than 5 ug/i of 
halide (as chloride), 

- Using a trichlorophenol standard, the mean adsorption efficiency must be within + / -
15% of ttie standard value. 

- Calibration standards are run every 10 samples. 

- Every sample is run in duplicate at a minimum. 

Analysis ot 2.3.7.8-TCDD (Dioxin) by GC/MS (SIM) 

Each sample is dosed with a known quantity of ''3c-|2-2,3,7,8-TCDD as internal 
standard and 37ci4-TCDD as surogate standard. The action limits for surrogate 
standard results is + / - 40% of the true value. Samples showing surrogate standard 
results outside of these limits are reextracted and reanalyzed. 

Two laboratory "method blanks" are run along with each set of 24 or fewer samples 
The method blank is also dosed with the internal standard and surrrogate standard 

At least one per set of 24 samples is run in duplicate to determine intralaboratory 
precision. 

Qualitative Requirements. The following are met in order to confirm the presence c' 
native 2.3.7.8-TCDD: 

a. Isomer specificity must be demonstrated initially and verified once per 8 - h c j ' 
work shift. The verification consists of injecting a mixture containing TCDD isomers 
which elute close to 2.3.7,8-TCDD. The 2.3.7.8-TCDD must be separated from 
interferring isomers, with no more than 25% valley relative to the 2,3,7.8-TCDD pea-. 

b. The 320/322 ratio is within the range of 0.67 to 0.87. 

c. Ions 320, 322. and 257 are all present and maximize together the signal to mea'-i 
noise ratio must be 2.5 to 1 or better for all 3 ions. 

d. The retention time is equal (within 3 seconds) the retention time for the 
isotopicaiiy labeled 2,3,7.8-TCDD. 

e. At least one of the positives can be confirmed by obtaining partial scan spectra 
from mass 150 to mass 350. The partial scan guidelines are as fol lows: 
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, the 320/324 ratio should be 1.58 + / - 0.16 

. the 257/259 ratio should be 1.03 + / - 0.10 

. the 194/196 ratio should be 1.54 + / - 0.15 

- One sample is spiked with native 2,3.7,8-TCDD at a level of 1.0 PPB (for soil) for each 
set of 24 or fewer samples. 

- In cases where no native 2,3,7,8-TCDD is detected, the actual detection limit is 
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and 
322. 

- For each sample, the internal standard is present with at least a 10 to 1 signal to noise 
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must 
be within the range of 0.67 to 0.87. 

Subcontractor QA/QC 

Each subcontractoer is required to maintain an appropriate level of quality control. To insure 
thi ' ; each subcontractor is required to submit to ETC the quality control data for all analyses it 
perf'orrns. This data is kept on file at ETC. In general, the amount of quality control required is 
one duplicate sample with one spiked sample for every ten analyses. 

Chain-of-Custody 

The chain-of-custody procedure is part of our quality assurance protocol. We believe cur 
chain-of-custody record fully complies with the legal requirements of federal, s tate and local 
government agencies and of the courts of law. The record covers: 

- labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle 
under seal to the custody of a shipper; 

- outgoing shipping manifests; 

- the chain-of-custody form completed by the person(s) breaking the Shuttle seal, 
taking the sample, reseaiing the Shuttle and transferring custody to a shipper; 

- incoming shipping manifests; 

- breaking the Shuttle's reseai; 

- storing each labeled sample bottle in a secured area; 

- disposition of each sample to an analyst or technician; and 

- the use of the sample in each bott le in a testing procedure appropriate to the intended 
purpose of the sample. 

The records show for each link in this process: 

- the person with custody; and 

- the time and date each person accepted or relinquished custody. 
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Appendix E 

Chain-of Custody Forms 

1) A field Chain-of-Custody form (CCI) is included for all samples 
shipped by ETC shuttle. 

2) An in-house sample Chain-of Custody form is included for the 
period the sample was in ETC's possession. 

3) A subcontractor's Chain-of-Custody form is included for any 
analytical work not performed within ETC's laboratory. 

4) Any additional Chain-of-Custody material provided by a client or 
by a client's sampling agent is also included. 
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CHAIN OF CUSTODY 

Company 

Address 

. p/l/irfiffnciv^ f i M C i u ^ ^ Co- Job No. 

I 

A t t e n t i o n : 

Sample D e s c r i p t i o n ! f^c'ci I 5 ^ ^ ^ (jjmJi^, 

|i:Mstcxrer ID Description ETC # 

(r'iSn 

sample(8) Re l inqu i shed by» l ^ l i ^ j v ^ ^ ^ f / c ^ ' M r 

Time: lO-QO Date: iZ/zoje^ 

Sample(s) Received b y : /fCoOAjdtO 

Time: lO'-OQ Da te : I Z - I Z O I Q ^ 

^ . 284 RARITAN CENTER PARKWAY • EDISON. NJ 08837 (201)225-5600 



MARATHON OIL COMPANY 
ILLINOIS REFINING DIVISION 
ROBINSON. ILLINOIS 62454 

SAMPLING, CHAIN OF CUSTODY AND ANALYSIS RECORD 
FOR RCRA GROUND WATER MONITORING PROGRAMS 

Personnel Responsible for Sampling: )Lck. M i ^ 

\ 

Well Identification 

Date of Sampling 

Time 

MA. 
<f.00 A ^ 

iW ̂ v̂ v̂  

Field Measurements 

Temperature m O r Sampling Equipment T'''^f ' ^ ' '-"^ ' ^ 
Casing Volumes Removed ^ 

Depth to Water J jC l 
Diitum and Elevation 

Conductance 

Connieiits 

^ 3^5^ 

Ground Water Elevation 

Wiiather Conditions rw;^ v< -»- (y ' ^ ' ^ j - ' u f J (^<PI 

Check 
Siimples Ref. 
Shipped Mo. 

1 
2 
3 
4 
5 
6 

d> 

Container 

500 ml plastic 
1 l i t e r plastic 
250 ml plastic 
1 l i t e r glass 
1 l i t e r glass 
250 ml glass 
1 l i t e r glass 
tlf14^p1ast1c 

It. 

Sample Preservation and Analyses 

Preservative 

2.5 ml HNOi (Total Recoverable) 
Cool 40 C 
0.25 ml H2SOH 
1 ml HiPOk. 1 g CuSOi, 
Cool, 40 C 
Cool, 40 C, Sodium Thiosulfate 

Parameters for Analysis 

1 ml HNOi 

As, Ba, Cd, Cr, Pb, Hg, Ag, Se, Fe, Nn, Na 
F. Cl, SO^, pH, SC 
NOi, TOC 
Ptienols 
Pesticides*, Herbicides** 
Col 1 form 

SS alpha, gross beta, radlum-226, 228 
rTOXl 

(Circle parameters for analysis) 

Shipping Information 

I hereby certify that to the best of my krfowlMge ground water samples Tisted above were obtained 1n accordance 
with Marathon Oil Company, Illinois Refining Division's filed sampling and analysis plan and are safely contain-

Shipped or delivered to lab by 
Date nples nsted above v 

erized and labeled for delivery to the laboratory. 

Signature Ar7rr.<.iAAl1. 

RECEIVING LABORATORY _ 
Address I '. T, 
Attn. 

ETC 
^ 

All samples received Intact. 

List samples missing or damaged. 

Oate Received Time 

QUADRUPLICATE TESTS REQUIRED FOR: 

^ ^ T O C / T O X ^ 

Accepted by 

Distr ibution: 
white - vi/shipment to laboratory 
green - w/shipment to laboratory, completed, 

<ind returned to Robinson Env. Dept. 
p*or<^Ay\jtq)tA«vyVhfmi)e> 
yellow - 1:0 Robinson Env. Dept. 

* Pesticides • Endrin, Lindane. Methoxychlor, Toxaphene 

** Herbicides - 2.4-D and 2.4,5-TP Silvex 
Bottle to be capped with aluminum fo i l or teflon 

,.lfcA««Siai*iMri i"» n i i r t MMinMj 
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